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(54) Laryngeal mask with o^atric-drainage feature 



(57) There is provided a laryngeaJ-mask airway de- 
vice having additional provision for extraction of gastric 
discharges white the mask Goals the airway to the laryn- 
geal inlet. A single elongate flexible smallbore drainage 
tube 25 is so bonded to the posterior curvature of an 
elongate flexible airway tube 1 2 as to enhance torsronal 
stiffness in the combined airway tube and drainage tube. 
The airway tube 1 2 has a customary fit to the air inlet of 



the domed backing plate 1 4 of the mask, and a generally 
elliptical inflatable ring 17 around the backing plate and 
lumen 18 of the mask is configured to establish a con- 
tinuous peripherally sealed engagement to the larynge- 
al inlet. The elongate flexfete drainage tube 25 has 
sealed entry into and through the distal end of the inflat- 
able ring, without substantially affecting the inflatable 
capacity of the distal end of the inflatable ring. 
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Description 

This Invention rotates to an artificial-airway device 
capable of establising sealed application to the larynge- 
al iniet for ventilating the lungs of a patient and having 
the further feature of providing drainage of gastric fluid 
without impairing the ventilating effectiveness of the air- 
way. . . . M . 

Artificial airway devices of the character indicated, 
but without provision for drainage of a gastric discharge, 
are exemplified by the disclosures of U.S. Patents No. 
4,509,514; No, 5,249,571; No. 5,282.464; No. 
5,297,547; No. 5,30aG97; and by the disclosure of UK 
patent 2,205,499. Such devices with additional provi- 
sion for gastric-discharge drainage are exemplified by 
U.S. Patents No. 4.995.388 (Figs. 7 to 10); No. 
5.241 .956; and No. 5,355,379. 

In general, such devices aim to provide an airway 
tube of 6uch cross-section as to assure more than ample 
ventilation of the lungs, and the designs with provision 
tor gastric drainage have been characterized by rela- 
lively complex internal connections and cross-section 
calculated to serve in difficult situations where substan- 
tial solids could be present in a gastric discharge. As a 
result, the provision of a gastric discharge opening at 
the distal end of the mask and applicable for direct serv- 
ice of the hypopharynx has been bulky and unduly stiff, 
thus making lor difficulty in property inserting the cask 
down the patient's throat Moreover, undue bulk and 
stiffness are at cross-purposes to the distal flexibility re- 
quired for tracking the posterior curvature of the pa- 
tient's throat, in such manner as to reliably avoid trau- 
matic encounter with the epiglottis and other natural 
structures of the pharynx. 

In most cases of aid to be administered inter alia by 
relatively unskilled personnel of first-aid and rescue 
squads, the real need is for relatively simple structure 
which can be quickly installed to establish a sealed air- 
way passage, and at minimum incremental cost or com- 
plexity of installation to provide at least an ability to drain 
a liquid gastrtc discharge, virtually as soon as the airway 
passage has been sealed. 

It is a principal object of the invention to provide an 
improved laryngeat-mask device with at least some pro- 
vision for drainage of a liquid gastric discharge without 
impairing the sealing effectiveness of the device around 
the laryngeal inlet. 

It is a specific object to meet the above object with 
structure of elemental simplicity and lower cost 

Another specific object is to meet the above objects 
with airway-masking structure which can be safely and 
properly installed, using relatively unskilled personnel 

The invenfcon achieves these objects with a laryn- 
geal -mask device, in which a single elongate flexible 
small-bore drainage tube is so bonded to the posterior 
curvature of an elongate flexible airway as to enhance 
torsional stiffness in the combined airway tube and 
drainage tube. The airway tube has a customary fit to 



the air inlet of the domed backing plate of the mask, and 
a generally elliptical inflatable ring around the backing 
plate and lumen of the mask is configured to establish 
a continuous peripherally sealed engagement to the ta- 
6 ryngeal inlet The elongate flexible drainage tube has 
sealed entry into the distal end of the inflatable ring, dis- 
tally traversing the same with sealed distal exit from the 
distal end of the inflatable ring. The distal end of the In- 
flatable ring is so configured that, despite drainage-tube 
» 'passage within and through the distal end of the inflat- 
able ring, the inflatable capacity of the distal end of the 
inflatable ring remains substantially the same as tor the 
full peripheral course of the inflatable ring. 

Various further features are optional in combination 
is with the indicated sectional consistency wtthin the inflat- 
able ring throughout its peripheral course. 

A presently preferred embodiment of the invention 
will be described in detail, n conjunction with the accom- 
panying drawings, in which: 

20 

Fig. t is a simplified diagram in side elevation to 
show a laryngeal mask assembly of the invention, 
with mask structure at the distal end of the assembly 
in installed position in a patient: 
25 Fig. 2 is an enlarged, fragmentary, and partly bro- 
ken away side elevation of mask construction in 
Fig. 1; 

Fig. 3 is a plan view of the posterior or pharynx- 
exposed side of the mask construction of Fig. 2; 
30 Fig. 4 is a plan view of the anterior or larynx-ex- 
posed side of the mask construction of Figs, 2 and 
3; and 

Rg. 5 is an enlarged sectional view taken at 5-5 In 
Fig. 3. 

36 

In Fig. 1 of the drawings, the preferred laryngeal- 
mask airway assembly 10 of the invention ts seen to 
comprtse mask structure 1 1 at the distal end of a flexible 
airway tube 12, which conforms to curvature of the pa- 
to bent's airway and extends to a proximal end 1 3 outside 
ot the patient, the end 1 3 being adapted for connection 
to air or other ventilating apparatus tor the patient's 
lungs. 

The mask structure per se comprises a somewhat 
46 domed backing-plate member 14 with a proximalry di- 
rected air-inlet formation 1 5 having exclusive communi- 
cation with the distal end of airway tube 1 2: the direction 
of the airway connection is on an air-inlet axis that is 
inclined at an acute angle to the generally elliptical 
6o mounting rim 16 ot the backing-plate member, and rim 
16 lies generally in a geometric plane of peripherally 
continuous outer connection to an inflatable ring 1 7; it 
ts convenient sometimes to refer to this geometric plane 
as the equatorial plane of inflatable ring 1 7 (/.©.. of rtm 
55 16). Rim 1 6 has further peripheral connection to a softly 
flexible masking member 18 which is dome-shaped to 
comfortably accommodate the patients epiglottis 19 
when the mask structure 1 1 is installed position, and the 
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masking member 16 establishes a lumen for patient 
ventilation through mask 11; in the form shown, the lu- 
men comprises three elongate openings 20, 20\ which 
are defined by two spaced longitudinal bars 21 (Fig. 4) 
that are Integral formations of the masking member 18, 
the same being designed to prevent epiglottis blockage 
of ventilation via the mask. Inflation/deflation of the flex- 
ible ring 17 is vie a flexible tube 22 for connection (ex- 
ternal of the patient) via check-valve means 23 to suit- 
able pumping means, not shown but suggested by leg- 
end in Fig. 1. 

As with other of my laryngeal-mask assemblies to 
date, the assembly 10, as thus-far described, is first fully 
deflated in preparation for manipulated insertion 
through the patient's mouth and throat, relying upon pi- 
loting guidance of the deflated distal lip of ring 17 along 
the curved upper (and progress/very posterior) wall sur- 
faces of the patient's airway in tracking contact with the 
back wail of the pharynx and insert ional limitation at en- 
try to the hypopharynx 24, Le.. without trauma to the up- 
per sphincter of the oesophagus. The ring 17 is then kv 
flated. to the point of establishing a peripheral seal of 
the laryngeal inlet 

It is a feature of the invention that a single, relatively 
small-bore flexible tube 25 (suitably of 1-rnrn wall thick- 
ness and with a bore diameter in the range of 6 to 8 mm) 
for extraction of a gastric discharge be so integrated into 
the assembly 10 as not only to contribute to relative tor- 
sional stiffness of an otherwise relatively flexible and 
considerably larger-bore airway tube but also to be per 
se relatively softly compliant in its passage along at least 
the distal half of backing plate 1 4, and through the distai 
and of inflatable ring 17; suitably, the outer diameter of 
flexible drainage tube 25 is at least no greater than sub- 
stantially one-half the bore diameter of airway tube 14. 
Preferably, passage through the distal end of ring 17 is 
via a sealed, more proximal entry into ring 17. generally 
indicated in Fig. 2 by the longitudinal spread . followed 
by a free longitudinal span within the inflatable distal 
volume of ring 1 7, and in turn followed by a sealed distal 
exit from ring 1 7 over the longitudinal spread S, Stated 
In other words, and taking the plane ot nm 16 as being 
substantially the equatorial plane of the distal end of ring 
17, the more proximal tube-25 entry over spread S, is 
generally above the equatorial plane or rim 1 6. and the 
distal tube-25 exit over spread S3 is generally below the 
equatorial plane of nm 16. 

For the foregoing conditions to be met. and further 
m order to permit inflation of ring 17 to establish its full 
penpheral sealing engagement around the laryngeal in- 
let, it is a feature of the invention that, in the arcuate 
region of its distal quadrant end. for the internal section 
area available for inflation air to perform its sealing func- 
tion (with substantial consistency with respect to re- 
ma.n,ng quadrants of ring 17, the longitudinal section of 
tho distal end of ring 17 is of elongate generally elliptical 
s*ct«n as seen in Fig. 2; this elongate generally elliptn 
cal sectoo « preferably such that the inflatable section 



area, namely, the section area remaining after account 
is taken of the occluding effect of the span and diameter 
of tube 25 h its passage through the distal end of ring, 
shall be substantially equal to the otherwise inflated cir- 
5 cufar section of ring 17, as soen at the proximal end ot 
nng 1 7 in Fig. 2. or as designated F^-R, »n Fig. 4. where- 
in Rgand FL, respectively designate maximum outer and 
minimum inner radial limits of the inflated nng 1 7 at any 
given right-section plane perpendicular to tho plane of 
iQ rim 16, for ail quadrants of ring 17 except for the distal 
end of the ring, in inflated condition. In Fig. 4. the addi- 
tional length or major-axis dimension of the inflated el- 
liptical section is designated A, meaning that said major* 
axis dimension is greater than the diameter of the oth- 
16 orwise circular inflated section areas in lateral and prox- 
imal quadrants of ring 17; the added inflatable length A 
will be seen also to correspondingly shorten the longi- 
tudinal extent of backing-plate member 14, thus en- 
hancing overall flexibility of the distai end of the mask 
20 porsA In Fig. 2, the legends A and B designate the distal 
section areas of ring 17, which taken together, provide 
a net section area that substantially accords with the in- 
flated circular area C which characterizes the inflated 
ring 17 in said lateral and proximal quadrants. 
2S It has been indicated above thai the discharge tube 
25 exits the distal end of ring 17. thus projecting the dis- 
tally open end of tube 25 beyond the distal end of ring 
17. The amount of such projection will be understood to 
be enough to permit application of a peripheral bead 26 
of atf>esive around tube 25 at exiting juncture with ring 
17. The drawing of Fig. 2 indicates preference that such 
a bead shall be on a generally elliptical course by reason 
of juncture involving the cylindrical outer surface of tube 
25 and the lower-right wall-section profile ot the distal 
36 elliptical section of ring 1 7, in inflated condition, as seen 
in Fig. 2; a similar bead 26' win be understood to seal 
tube 25 to ring 17 (in inflated condition) at tube-25 entry 
into ring 1 7. As also seen in Fig. 2. the distally open end 
of tube 25 involves a slanted truncation of tube 25 at 
40 approximately 45 degrees to the axis of tube 25. and at 
an angle a in the range of 20 to 30 degrees to the equa- 
torial plane of rim 16. 

An adhesively secured "piggy-backing* of tube 25 
to the outer curved profile of the airway tube 12. will pro- 
*s vide reinforcement of the airway-tube curvature shown 
in Fig 1 and with a degree of torsional stiffening of the 
thuG^combrned tubes 12/25. However. Rg. 5 illustrates 
a preference that the discharge tube 25 be integrated 
nxo a portion ot the airway tube 12. thereby not only 
60 chancing torsional stiffness for easy manipulation in 
the course of mask insertion into a patient but also en- 
tailing a lesser overall thickness T which is more readily 
accommodated between the patient's upper and lower 
front teeth. Once the proximal end of the mutually rein- 
65 ,orcod tubas 12/25 emerges from the patient's mouth, 
as seen in Fig. 1 . tube 25 may branch away from the 
airway tube 12 so as to permit independent connection 
of the proximal ends of these tubes for service of their 
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respective ventilation and gastro-exhaust purposes. Al- 
so, the described preference for the Fig. 5 combination 
of tubes 1 2/25 will be understood to signify that the back- 
ing-plate member 14 may be substantially reduced in 
bulk and stiffness as compared with prior constructions, s 
in that its back-surface profile is now characterized by 
a longitudinal slot for adhesively sealed reception of the 
flexible discharge tube 25, the longitudinal profile of 
such reception being suggested by dashed line 28 in 
Fig. 2. w 

The faryngeal-mask airway assembly as thus far 
described with tube 25 for exhausting gastric fluid, will 
be seen to meet stated objectives. Manipulated inser- 
tion of the mask in deflated condition enables swift flex- 
ible tracking of the distal end of the truncated tubular is 
end of the maGk 11 along the posterior wall surface 29 
of the patient's anatomical airway, without fouling the ep- 
iglottis and locating itself in the hypopharynx 24. Rmg 
17 can be quickly inflated to establish its peripherally 
continuous sealing engagement around the laryngeal zo 
inlet, and of course, the exhaust feature of tube 25 can 
then be quickly activated by external means (not 
shown). All parts may be of relatively softly compliant 
elastomeric material such as silicone rubber, illustrative- 
ly of 30-40 durometer, except that tube 25 may be of 
commercially available tubing, suitably 40 durometer, 
6mm ID, 1mm wall silicone tube, available from Accusil 
Inc of Merrh/ille, Indiana. U.S.A. 

For virtually all situations, the relatively small bore 
of discharge tube 25 is auch rhat inflation pressure within 3o 
ring 17 does not so compress tube 25 as to choke off 
the gastric-discharge function; however, rf one or more 
peripheral beads as at 30 are applied around tube 25 
prior to assembling insertion into and through the inflat- 
able elliptical section at the distal end of mask structure as 
1 1 . then one gains reinforcement against any such col- 
lapse. Ae seen in Fig. 2. it Is preferred that the reinforc- 
ing bead or beads (30) be axialry spaced and slanted 
from the axis of tube 25 and generally parallel with the 
truncation at the distal end of tube 25. The slanted on- 40 
entation of the bead or beads (30) will be seen to permit 
a degree of tube-25 collapse when ring 17 is deflated, 
all without degrading the flexibility desired in the distal 
half of the mask in deflated condition. 

Further, and preferably, a back cushion 34 of floxt- *s 
ble sheet material, also suitably of silicone rubber is 
merely suggested by its longitudinal profile in inflated 
state in Fig. 2. the same being peripherally sealed to the 
back side of the mask, as suggested in Fig. 3 by the 
generally elliptical dashed -line peripheral course 35 of so 
back-cushion attachment to the back of the mask struc- 
ture 11. 

For enhanced torsional stiffness of the combined 
tubes 12/25 in the proximal direction away from the 
more flexible distal haif of the mask structure 11. Fig 2 ss 
additionally shows schematically that the otherwise soft- 
ly compliant tube 2S may incorporate torsional* stiffen- 
ing reinforcement in the form of a closely wound helix of 



fine stainless -si eel filament, suggested by closely adja- 
cent dashed-f ine hatching 33 from the proximal half of 
the mask structure and extending continuously and in 
the proximal direction throughout the described combi- 
nation of tubes 12/25, as in Fig. 5. And in the remaining 
un reinforced length of tube 25, i.e., between the distal- 
end of filament 33 and the entry seaJ 26* to ring 17. fur- 
ther slanted and spaced beads 31, as at 30. may be 
used to assure resistance to collapse of tube 25 in the 
presence of back-cushion inflation pressure, even 
though use of the back cushion may so forward fy load 
inflated ring 17 into laryngeaMnlet seal effectiveness as 
to require a tower level of inflation -air pressure than if 
the back cushion were not provided. It is also to be noted 
that the above<fescribed provision for added area of 
ring- 17 material {determining internal section areas A 
and B in Fig. 2} is in itself a feature of enhanced assur- 
ance of a peripherally continuous seal of ring 17 around 
the laryngeal inlet. 



Claims 

1 . A laryngeal mask airway system, comprising a gen- 
erally elliptical inflatable ring of relatively softly com- 
pliant elastomeric material, said ring extending from 
a proximal end to a distal end. said ring being adapt- 
ed for sealed application to the laryngeal inlet of a 
patient, and means including a backing-plate mem- 
ber of relatively stiffly compliant material peripher- 
ally joined in a geometric plane to the inner periph- 
ery of said ring, said backing-ptate member being 
domed to provide a concavity which will face the la- 
ryngeal inlet, and said backing-ptate member hav- 
ing connection means at its proximal end for airway- 
tube communication with said concavity, said con- 
nection means having a generally proximally direct- 
ed axis which is at an acute angle to said geometric 
plane; said ring having an inner cross-sectional ar- 
ea which is substantial ry constant along an extend- 
ed continuous arc which includes said proximal end 
and which further includes continuous laterally op- 
posite side passages which extend to a location 
which is at a predetermined longitudinal offset that 
is short of said distal end. wherein said predeter- 
mined offset te in the order of twice the radial width 
(Rg-R, ) of said ring within said side passages, and 
flexible tubular conduit means secured to and track- 
ing the acute-angle inclination of said airway-tube 
connection means, said conduit means having pe- 
ripherally sealed connection to said ring at passage 
through a ring portion near the proximal end of said 
predetermined offset, and said conduit means hav- 
r\g further peripherally sealed connection to said 
ring at a distal-end location of open-conduit com- 
munication detally beyond the distal end of said 
ring. 
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2. The laryngeal mask airway -^stem of claim 1, in 
> which said tubular conduit is of lessor external di- 
ameter than the radial width within said side pas- 
sages, whereby the passing and sealing of said 
conduit to and through the distal end of said ring will 5 
allow passage of inflation/deflation air within said 
ring and on both upper and lower sides of conduit 
passage therethrough. 

3. The laryngeal mask airway system of claim 1, in w 
which the cross-sectional area for passage of infla- 
tion/deflation air within the distal end of said ring is 
at least substantially as great as within said contin- 
uous arc. 

is 

4. The laryngeal mask airway system of claim 1, in 
which the distal end of said tubular conduit is open 
along a profile of truncation which substantially ac- 
cords with adjacent contouring of the distal ring 
opening to which said conduit is bonded. 20 

5. The laryngeal mask airway system of claim 4. in 
which the bonded connection of said conduit to the 
distal ring opening is a circumferenttalry continuous 
elastomeric bead. 2s 

6. The laryngeal mask airway system of claim 4, in 
which one or more arcuate reinforce mem -bead for- 
mations are on the portion of said conduit between 
the two locations of local conduit bonding to said 00 
ring. 

7. The laryngeal mask airway system of claim 4, in 
which an inflatable flexible elastomeric back-cush- 
ion formation is peripherally sealed to said ring in as 
registering overlap with said backing-plate member. 
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The laryngeal mask airway system of claim 7. in 
**** P'wral longrtudinaity spaced arcuate rein- 
forcement-bead formations are on the portion of <o 
said conduit in and to substantially the extent of a 
distal half of said raig. 



0. The laryngeal mask airway system of claim 1, in 
which an elongate airway tube is connected to said ** 
connection means, and said airway tube is bonded 
to said conduit means for a preponderance of its 
longitudinal extent. 

10. The laryngeal mask airway system of claim 9 in so 
which said airway tube is of greater diameter than 
sard conduit means, and in which, for the extent of 
airway-tube bonding to said conduit means, said 
conduit means is locally integrated into percphera) 
completion of said airway tube. ss 

11. A lan/ngeal mask airway system, comprising an 
elongate airway tube having a distal end for inser- 



tion in a patient. t» inask comprising a generally el- 
liptical inflatable ring adapted for sealing engage- 
ment with the laryngeal inlet of a patient, a domed 
backing-plate member having a base which is pe- 
ripherally connected in essentially a single plane to 
the inner periphery of said ring and having a proxi- 
mal-end inlet-air connection to said airway tube on 
an inclined axis of inlet-air connection to said back- 
ing-plate member wherein the inclination is at an 
acute angle that is distalty convergent to said srigfe 
plane, and an elongate flaxfcle gastric-discharge 
tube of smaller diameter than the inflated thickness 
of said ring, said gastric-discharge tube having a 
distal-end portion which is carried by said backing- 
plate member and which has sealed entrance into 
and exit from the distal end of said ring, the distal 
end of said gastric^discharge tube being truncated 
at a dtstally extending acute angle to said plane at 
or at close distal extension beyond sealed distally 
open emergence from passage through said ring. 

12. The laryngeal mask airway system of claim 11, In 
which said gastric-discharge tube is bonded to said 
airway tube for a preponderance of its length to the 
situs of airway-tube connection to said backing 
plate. 

13. The laryngeal mask airway system of claim 11, in 
which the distalfy expanding acute angle of trunca- 
tion is in the range of 3D* to 60° to sard plane. 

14. The laryngeal mask airway system of claim 11, in 
which the elastomeric material of said gastric-dis- 
charge tube is softly compliant but is reinforced 
against circumferential collapse for substantially its 
entire length, except that for substantially the distal 
half of said mask, the gastric-discharge tube is not 
thus reinforced. 

15. A laryngeal-mask airway system, comprisrig an 
elongate flexible airway tube having a prconmal end 
adapted for connection to ventilating apparaius ex- 
ternal to a patient and having a distal-masking end 
for insertion in the patient's anatomical airway a 
flexible drainage tube of smaller diameter than the 
diameter of the airway tube and longitudinally inte- 
grated into a portion of the airway tube, said drain- 
age tube having a proximal end adapted for con- 
nection to drainage apparatus external to the pa- 
tient and having a distal end extending distally be- 
yond the distal end of said airway tube; 

said distal masking end comprising a generally el- 
liptical inflatable ring adapted for sealing engage- 
ment with the patient's laryngeal inlet, a domed 
backmg-plate member having a base which is pe- 
ripherally connected in essentially a single plane to 
the inner periphery of said ring and having a proxi- 
mal-end inlet-air connection to said backfhg-plate 
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member herein the inclination is at an acute angle 
that is distally convergent to said single plane, the 
domed portion of said backing-plate member hav- 
ing a slot formation with spaced slot edges at the 
inlet-air connection such that the portion of the s 
drainage tube that is integrated with the distal end 
of the airway tube is connected and sealed to the 
backing-plate member along said spaced slot edg- 
es, and the distal remainder of said drainage tube 
passes through the distal end of said ring with 10 
sealed proximal entrance into and distal exit from 
the distal end of said ring. 

1* The laryngeal-mask airway system of claim 15. in 
which the diameter of said drainage tube is at least is 
no greater than substantially one-naff the diameter 
of said airway tube. 

17. The laryngeal-mask airway system of claim 15. n 
which the d»tal end of said discharge tube is the 20 
distal limit of said masking end and is truncated at 
an angle in the range 20 to 30 degrees with respect 
to said single plane. 
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